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We conducted a cross-sectional study in 10 primary 
care centres in Catalonia, to determine applicability, 
acceptability and effectiveness of partner notifica-
tion cards used by patients diagnosed of a sexually 
transmitted infection (STI) and to characterise these 
and their sexual partners. Statutorily notifiable STIs 
included Chlamydia infection, gonorrhoea, syphilis, 
human immunodeficiency virus (HIV) infection or other 
STIs as deemed necessary by the treating physician. 
Between June 2010 and June 2011, 219 index cases were 
enrolled, of whom 130 were men (59.4%), 71 of them 
men who have sex with men (54.6%). Chlamydia infec-
tion (41.1%), gonorrhoea (17.8%) and syphilis (16.0%) 
were the STIs most frequently diagnosed. HIV infection 
accounted for 4% of cases. A total of 687 sexual part-
ners were reported, and 300 of these were traceable 
through the notification card (45.7%). Those who did 
not report traceable contacts were older (mean age: 
34 years versus 31 years, p=0.03). The main reason 
for not distributing the card was anonymous sexual 
intercourse (38%). Patient referral notification cards 
can reach a high percentage of sexual partners at risk. 
However, only few notified sexual partners attended 
participating health centres. Internet-based partner 
notification may be considered in order to reach those 
partners not otherwise traceable.
Introduction 
Partner notification is the process through which sex-
ual partners of a patient diagnosed with a sexually 
transmitted infection (STI) are informed that they have 
been exposed to infection, so they can be assessed, 
diagnosed and treated [1]. Partner notification is based 
on the assumption that the transmission chain of STI 
can be interrupted when both symptomatic and asymp-
tomatic exposed individuals are assessed, diagnosed 
and treated appropriately [2]. Partner notification for 
STIs is specifically indicated in cases of Chlamydia 
infection, gonorrhoea, syphilis, or human immuno-
deficiency virus (HIV) infection [3,4]. Although there 
is no formal indication or enough evidence to recom-
mend partner notification for other STIs, it may be 
reasonable in certain circumstances and at the discre-
tion of the treating physician. Clinicians are asked to 
perform partner notification, but other health profes-
sionals such as nurses or social agents can also play 
a role. Patient referral partner notification seems to be 
the most cost-effective method compared with other 
partner notification strategies such as provider refer-
ral, conditional referral (where the provider informs 
the sexual partner(s) in case the patient fails to do so 
within an agreed period of time) or patient-delivered 
partner therapy. In a patient referral methodology, only 
the index case is responsible for notifying their sexual 
partners of possible infection. The effectiveness of this 
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process can be increased with the use of a notification 
card [5,6].
In recent years, Catalonia has experienced a re-emer-
gence of syphilis and HIV infections, the emergence of 
Neisseria gonorrhoeae strains resistant to ceftriaxone 
[7,8], and outbreaks of Lymphogranuloma venereum 
[9]. Catalonia has an adult population (15 to 64 years) 
of almost 5 million [10], and more than 600 new HIV 
cases were reported in the year 2011 (rate: 8.5/100,000 
inhabitants) [11]. Moreover, increased mobility of peo-
ple, the use of the Internet to find sexual partners (cas-
ual and anonymous), and the decreased use of barrier 
methods are all contributing to the spread of all STI 
[12-15]. In Spain, no formal guidelines for partner noti-
fication have been published yet, nor have there been 
studies evaluating partner notification. In contrast, 11 
of the 24 European Union and European Economic Area 
(EU/EEA) countries that responded to the survey have 
regulated partner notification by law [16,17], although 
only three (Finland, Norway and Sweden) currently 
observe compulsory partner notification by the health 
provider and the patient. In Catalonia there has been 
an increasing interest in implementing partner notifi-
cation within primary care services since 2007, when 
gonorrhoea, syphilis, Lymphogranuloma venereum and 
HIV infection were included as statutorily notifiable 
infections. The latest version of the STI guidelines pub-
lished by the Catalan Department of Health strongly 
recommends partner notification [18], but no standard 
guidelines or specific support for partner notification 
have been developed, although there are health cen-
tres that have designed their own notification card. For 
these reasons, a notification card was designed spe-
cifically for this study, in order to increase the coverage 
and efficiency of partner notification as well as to unify 
and standardise the available tools. 
The goal of this study was to facilitate the introduction 
and standardisation of partner notification for STIs in 
primary care centres in Catalonia, including the spe-
cialist STI unit. We evaluated the applicability (ability 
of this tool or procedure to be used under real condi-
tions in primary health centres and STI units), and 
acceptance of this method (willingness and satisfac-
tion of the staff with the use of the tool or procedure to 
be used under real conditions in primary health centres 
and STI units), as well as its effectiveness in notifying 
as many sexual partners of the index case as possible 
with the support of a notification card. Secondly, we 
aimed to describe the profile of patients with STIs and 
their sexual partners. 
Methods
Study population
Patients diagnosed with an STI (either clinically or by 
laboratory test) and attending, during the study period 
from June 2010 to June 2011, primary care centres (pri-
mary health physicians, gynaecologists and midwives) 
or the Sexually Transmitted Infection specialist unit 
(STI unit) were eligible to be enrolled in the study. 
Study design
A cross-sectional study was carried out. The study 
was set up in 10 primary care centres in Catalonia. 
These centres represented different models of pri-
mary STI care (public STI reference units, public and 
private primary care) and were located in either rural 
or urban areas. Patients were continuously enrolled 
during the study period (June 2010 to June 2011). All 
health professionals participating in the study shared 
the same standard approaches to STI, defined in the 
current guidelines for the control and management 
of STIs in Catalonia [14]. Biological samples were col-
lected from symptomatic patients from the anatomical 
site of suspicious symptoms, and followed the same 
laboratory procedures. No further standard criteria 
were established for additional collection of samples 
or the screening of asymptomatic partners, e.g. rectal 
or pharyngeal swabs, these being taken entirely at the 
discretion of the treating clinician. 
Once a laboratory-confirmed STI or suspected (syn-
dromic) case was diagnosed, the index case filled in a 
specific epidemiological questionnaire. Data collected 
included: date of index case presenting to the health 
centre, age, sex, sexual orientation, number of sex-
ual partners during the theoretical infectious period 
according to clinical guidelines [18], type of relation-
ship (casual or stable), number of partners eligible for 
being contacted independently of the tool (paper card, 
SMS, telephone, internet, etc) and of these, the number 
of partners suitable for notification using the notifica-
tion card, and reasons why the notification card was 
not used. Eligible partners were all those that, for each 
specific infection, had a sexual relationship with the 
index case within the period of infectiousness, defined 
by days or months backwards from the date of onset 
of symptoms in the index case. Eligible partners were 
classified as: eligible for partner notification using the 
paper card and those eligible for partner notification 
using other methods than the card. Partners testing 
positive were also enrolled as new index cases.
A number of cards equal to the number of partners 
eligible for being contacted by notification card were 
distributed to each index case. The health profes-
sional received personally the notification card from 
the notified partner, holding information of date of 
diagnosis of infection, type of infection, syndromic or 
laboratory-confirmed, and treatment given to the index 
case. Syndromic diagnoses were specifically written in 
a blank space in the notification card: (e.g. urethral 
syndrome). By counting the notification cards received 
from notified partners at health centres and recording 
the date of the partner presenting at the health centre 
we evaluated the effectiveness of using this notifica-
tion card. 
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Index cases stating that it would not be possible for 
them to trace any of their eligible partners for notifica-
tion were qualified as non-notifier index cases. 
Laboratory results from the index case were included 
once they were available (including negative results 
without any alternative diagnosis). For STIs such as HIV 
infection and syphilis, partner notification did not start 
until laboratory results were available. A presumptive 
clinical diagnosis of Lymphogranuloma venereum in 
men who have sex with men (MSM) triggered a request 
to subtype Chlamydia trachomatis. For other STIs such 
as Trichomonas or herpes simplex infections, causing 
urethral syndrome or genital herpes, syndromic diag-
nosis was considered sufficient to start partner notifi-
cation procedures.
The notification card and the epidemiological ques-
tionnaire were piloted by two health professionals with 
some of their patients for a week prior to their use dur-
ing the study. This allowed us to adapt both the noti-
fication card and the questionnaire, so as to include 
more understandable words and sentences. Data from 
patients interviewed during the pilot study were not 
included in the study. 
Data management and analysis
Data collected from the index case’s epidemiological 
questionnaire, from the notification cards and from 
the questionnaire on acceptability completed by health 
professionals, were validated and entered into a data-
base designed specifically for the study. Data analysis 
was done using STATA 10.0 (Statacorp, Texas, United 
States). Mean, range, 95% confidence interval (CI) and 
standard deviation (SD) were calculated for quantita-
tive variables. Proportions and 95% CI for binomial 
distributions were calculated for qualitative variables. 
Chi-square and Fisher’s exact test were used for bivari-
ate analysis of qualitative variables and Student’s 
T-test for quantitative variables. Men were stratified 
into two groups: i) MSM, including bisexuals, and ii) 
heterosexual men. All women were included in a single 
category. Casual sexual intercourse was defined as an 
occasional relationship with a partner not considered 
stable. Relationships lasting more than three months 
were considered stable. Index cases with negative 
laboratory results were not excluded from the analy-
sis, having established that there were no socio-demo-
graphic differences between index cases with negative 
and those with positive results. Primary, early latent 
and secondary syphilis were included in the same 
category. 
Ethical issues
Partner notification is indicated once there is a diag-
nosis of a statutorily notifiable STI [17]. Informed con-
sent form was therefore not obtained by the health 
professional. This study was approved by the Ethics 
Committee of the Hospital Universitari Germans Trias 
i Pujol. Data in the coordinating centre (Centre for 
Epidemiological Studies on Sexually Transmitted 
Infections and HIV/AIDS of Catalonia; CEEISCAT) were 
treated strictly confidentially following standard proce-
dures. Health professionals participating in the study 
used their daily practice to contribute to this study.
Results
General description of index cases and 
distribution of sexually transmitted infections
During the study period, 219 index cases were included 
(mean age: 32.2 years, SD: 9.3 years, range: 15–57 
years), 97 (44%) of whom were recruited in the STI Unit. 
They were 130 (59%) men and 89 (41%) women. Among 
men, 71 (55%) were MSM. Most of the MSM were seen 
at the STI unit (n=63, 89%). MSM were older than het-
erosexual cases (men and women) (34.8 versus 30.9 
years, p=0.001).
Casual relationships were more frequently mentioned 
by index cases (67%) than stable relationships (33%) 
(Table 1). Fifty (68%) of the 73 index cases reporting 
stable relationships were heterosexual women. In con-
trast, the most frequent sexual orientation among the 
146 index cases reporting casual relationships were 
MSM (46%) (Figure 1). We registered 213 laboratory-
confirmed STIs from 239 STI diagnoses (syndromic and 
laboratory-confirmed), including 20 cases with multi-
ple infections (19 subjects with two infections and one 
with three infections). A detailed description of the 
index cases is shown in Table 1. The total number of 
statutorily notifiable STIs (Chlamydia infection, gonor-
rhoea and syphilis, excluding HIV infection) included in 
Figure 1
Type of relationship of index cases by sex and sexual 
orientation, partner notification study, Catalonia, June 
2010 to June 2011 (n=219)
HIV: human immunodeficiency virus; HTS: heterosexual; MSM: 
men who have sex with men.
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Table 1
Characteristics of the index cases, partner notification study, Catalonia, June 2010 to June 2011 (n=219)
Variable Number of cases Percentage of index cases 95% CI
Age (n=219)
15–25 53 24 18.7–30.1
26–35 98 45 38.0–51.6
36–45 44 20 15.0–26.0
>45 24 11 7.1–15.9
Sex (n=219)
Men 130 59 52.5–65.9
Women 89 41 34.0–47.5
Sexual orientation (n=219) 
Heterosexual women 89 41 34.0–47.5
Heterosexual men 59 27 21.2–33.3
MSM 71 32 26.3–39.1
Relationship (n=219) 
Casual 146 67 60.0–72.9
Stable 73 33 27.1–40.0
Laboratory and syndromic diagnosis (n=239 diagnoses)a 
Chlamydia infection 90 42b 31.4–44.1
Lymphogranuloma venereum 2 2c  0.3–7.8
Gonorrhoea 39 18b 11.9–21.6
HIV infection 9 4b 1.7–7.0
Syphilis 35 16b 10.4–19.8
Primary syphilis 14 40c 23.9–57.9
Secondary syphilis 10 29c 14.6–46.3
Early latent syphilis 4 11c 3.2–26.7
Latent syphilis 7 20c 8.4–36.9
Other laboratory-positive and syndromic STId 40 19b 12.2–22.1
Laboratory-positive and syndromic STI 213 89e 84.4-92.7
Laboratory-negative 26 11e 7.2–15.5
Number of sexual partners mentioned by index case (n=687 partners) 
0–1 103 47 40.3–53.9
2–3 65 30 23.7–36.2
>3 51 23 17.9–29.5
Notification card distributed by index case (n=300 cards)  
0 48 22 16.6–28.0
1–3 161 73 67.1–79.2
>3 10 5 2.2–8.2
Reason for not using the notification card (n=99 index cases)f 
Anonymous sexual partner 43 38 27.5–45.4
Sexual partner lives far 34 30 21.8–39.4
It is not necessary to notify 8 7 3.1–13.5
Other 28 25 17.1–33.8
CI: confiidence interval; HIV: human immunodeficiency virus; MSM: men having sex with men; STI: sexually transmitted infection.
a Includes 19 patients with two infections (Neisseria gonorrheae+Chlamydia trachomatis, n=7; C. trachomatis+Trichomonas vaginalis, n=2;  
C. trachomatis+Ureaplasma urealyticum, n=1; C. trachomatis+Treponema pallidum, n=2; N. gonorrhoeae+T. pallidum, n=1;  
HIV+C. trachomatis, n=1; HIV+T. pallidum, n=2; HIV+T. vaginalis, n=2; U. urealyticum+Mycoplasma genitalium, n=1) and one patient with 
three infections (C. trachomatis+N. gonorrhoeae+U. urealyticum).
b  Percentage of the type of infection over all laboratory-positive and syndromic STI (n=213).
c  Percentage of cases within each category. 
d  T. vaginalis (n=20), Human papillomavirus (n=6), Hepatitis B virus (n=4), U. urealyticum (n=4), M. genitalium (n=3),  Herpes simplex (n=3).
e  Percentage of results over all laboratory and syndromic diagnoses (n=239).
f  This question accepted more than one answer.
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the study was 164 representing 15% of all STIs declared 
in Catalonia during the study period (n=1,158).
The most frequent STIs were: Chlamydia infection, 
including two cases of Lymphogranuloma venereum, 
(41%, n=90), gonorrhoea (18%, n=39) and syphilis 
(16%, n=35). HIV infection accounted for 4% (n=9) 
and all were newly diagnosed HIV infections. Other 
STIs represented 18% (n=40) of the sample. Twenty-
six patients had negative laboratory results and their 
diagnosis was therefore exclusively clinical and syn-
dromic (12%). 
Figure 2 shows the number of STIs by diagnosis, sex 
and sexual orientation. The proportion of women 
among Chlamydia-infected patients was higher than 
that of heterosexual men (53 of 90 versus 20 of 90, 
p=0.002). Syphilis was proportionally more frequent 
among MSM than heterosexual men (29 of 35 versus 
5 of 35 p<0.001). Most HIV infections were in MSM 
compared with the heterosexual population (6 of 9 ver-
sus 3 of 9, p=0.03). Both cases of Lymphogranuloma 
venereum were diagnosed in MSM. 
Number of sexual partners and 
cards distributed and recovered
Overall, the index cases reported having had 687 sex-
ual partners during the infectious period (range: 1–30, 
mean: 3 partners per index case). Female index cases 
reported a mean of 1.7 sexual partners, heterosexual 
men of 1.7, and MSM of 6.2 (p<0.001).  
A total of 300 notification cards were reported to be 
distributed by the index cases to their sexual partners 
(corresponding to 300 sexual contacts eligible to be 
contacted using the notification card). The remaining 
387 partners were those eligible to be notified by other 
means than partner notification paper card, including 
those that may be impossible to trace by the index 
case. There were 59 notification cards distributed to 
heterosexual men, who reported a total of 100 sexual 
partners (ratio of cards distributed/contacts reported: 
0.59, 95%CI: 0.48–0.68). There were 108 notification 
cards distributed to women who reported a total of 144 
sexual partners (ratio: 0.75, 95% CI: 0.62–0.79) and 
133 to MSM who reported 443 sexual partners (ratio: 
0.30, 95% CI: 0.26–0.35). 
Figure 2
Distribution of sexually transmitted infections by sex and sexual orientation, partner notification study, Catalonia, June 
2010 to June 2011 (n=219)a
HIV: human immunodeficiency virus; HTS: heterosexual; MSM: men who have sex with men.
a  The 219 cases had a total of 239 diagnoses and included 19 patients with two infections (Neisseria gonorrheae+Chlamydia trachomatis, 
n=7; C. trachomatis+Trichomonas vaginalis, n=2; C. trachomatis+Ureaplasma urealyticum, n=1; C. trachomatis+Treponema pallidum, n=2;  
N. gonorrhoeae+Treponema pallidum, n=1; HIV+C. trachomatis, n=1; HIV+Treponema pallidum, n=2; HIV+T. vaginalis, n=2;  
U. urealyticum+Mycoplasma genitalium, n=1) and one patient with three infections (C. trachomatis+N. gonorrhoeae+U. urealyticum).
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The ratio of cards distributed/contacts reported was 
lowest among MSM, followed by heterosexual men and 
heterosexual women (p test for trend=0.003). Overall, 
thirty-one cards were returned to participating health 
centres (10%) and the card holders were assessed by 
health professionals and treated as necessary fol-
lowing diagnosis. This percentage was higher in the 
STI Unit (20%, p=0.003). The main reason for not 
using a notification card was that sexual contact was 
anonymous 38%. Those partners that were notified 
by index cases but did not deliver a notification card 
or mention it on arrival at the health centre were not 
registered as contacts and were only enrolled as index 
cases. 
Non-notifier index cases
Of the 219 index cases enrolled in the study, 99 (45%) 
stated that it would be impossible to use the notifi-
cation card at least for one of their partners. Among 
them were 48 (48%) for whom it was impossible to 
notify any of their partners (non-notifiers). These non-
notifier index cases were older than other index cases 
(34 versus 31 years, p=0.03), independently of sexual 
orientation. In Table 2 we show a detailed description 
of non-notifier index cases.
Discussion
This is the first study evaluating partner notification 
for STIs in Catalonia or Spain. Most of our findings are 
in line with recently published studies in the United 
States (US) and Switzerland [19,20], which reported 
higher-risk behaviour by MSM (greater number of sex-
ual partners, including casual and anonymous sexual 
intercourse), and a higher proportion of syphilis among 
MSM and Chlamydia infection among women. 
It is of note that female index cases indicated that they 
were able to give the card to their sexual partners more 
often than heterosexual men (ratio 0.75 versus 0.59). 
This can be explained by socio-cultural perceptions, or 
more probably, by the type of relation maintained with 
sexual partners (more frequently stable). We suspect 
that women were more frequently infected by their sta-
ble partner than other groups. 
One finding of our study is the relatively low yield of 
partner notification cards distributed and recovered 
(patients returned). However, we consider this number 
as an underestimation. This study was not designed for 
collecting returned cards, although a certain number 
were collected by the participating centres. Given that 
there are hundreds of primary care and private centres 
in Catalonia that can see individuals with suspected 
STIs, the study was unable to include all these centres, 
and could thus only focus on a limited and representa-
tive number of centres. Moreover, a certain number of 
contacts may have visited a health centre without pre-
senting the card (uncontrolled).
We also suspect that a lack of awareness and lack of 
concern about asymptomatic sexually transmitted 
infections may be one of the explanations for the low 
proportion of sexual partners presenting to health cen-
tres after being notified by the index case.
It is important to mention that a larger proportion of 
cards were retrieved in the STI unit compared with the 
rest of the participating centres (not specialised, 20%). 
This relatively high percentage may be attributable to 
the specialised attention given to patients in the STI 
Table 2
Characteristics of non-notifiera group of index cases, 
partner notification study, Catalonia, June 2010 to June 
2011 (n=48)
Variable Number Percentageb p valuec
Sexual orientation (n=48)
Heterosexual women 10 11
0.003dHeterosexual men 20 34
MSM 18 25
Relationship (n=48) 
Casual 37 25
0.08d
Stable 11 15
Age (n=48) 
15–25 7 13
0.17d
26–35 21 21
36–45 12 27
>45 8 33
Number of sexual partners referred (n=48) 
0–1 29 28
0.08d2–3 9 14
>3 10 20
Laboratory diagnosis (n=55)e
Chlamydia infection 16 18 0.2
Gonorrhoea 9 23 0.8
HIV 3 33 0.4
Syphilis 9 26 0.6
Other STI 8 20 0.8
Negative 10 38 0.03
HIV: human immunodeficiency virus; MSM: men having sex with 
men; STI: sexually transmitted infection.
a  Non-notifier index cases are those stating that it would not 
be possible for them to trace any of their eligible partners for 
notification either using a notification paper card or by other 
means. 
b  The denominator was the total of individuals included in the 
respective groups as presented in Table 1 (e.g. 10 non-notifier 
HTS women among 89 HTS persons included in the study).
c  The baselines are considered as the group of notifiers.
d  P test for trend.
e  The number of laboratory results (n=55) exceeds the number of 
non-notifier index cases because some of them had more than 
one STI. 
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unit and the higher probability of effectively assessing 
and treating sexual partners of index case seen in this 
unit.
The main finding of our study with respect to partner 
traceability is that close to half of all sexual partners 
were traceable through a notification card distributed 
by the index cases (n=300 of 687, 44%) but it is also 
important to note the high number of partners that 
could not be contacted due to anonymous and casual 
sexual intercourse. 
Consequently, additional notification strategies 
should be implemented to reach a higher proportion 
of exposed contacts and to overcome communication 
barriers. One of the strategies is email or website noti-
fication using pseudonyms. The use of the internet is 
becoming highly popular for sexual partner research, 
especially among high-risk groups. The use of email 
and specially designed websites under the control of 
health authorities can guarantee confidentiality and 
quality of the information given to sexual partners 
exposed. In fact, this may be the only way to contact 
a majority of sexual partners [21-24]. Some clinics in 
the US and Australia are already using this technology 
with promising results [25,26]. However, most of the 
literature about partner notification for STI was car-
ried out in other countries with different socio-cultural 
contexts such as Australia, Canada, the US, Guatemala 
and Kenya. We cannot ascertain the real impact of this 
strategy (number of sexual partners finally screened in 
health services), and we relied on the previous studies 
that evaluated these indicators [2,6,27,28] 
Since this study was done under real conditions in 
each health centre, a standard protocol to test sexual 
partners was not used in our study. Therefore, the test-
ing of sexual partners may have been addressed dif-
ferently by the participating centres. Comprehensive 
routine or sexual practice-based screening of differ-
ent anatomical sites (rectal and pharyngeal swabs in 
the case of anal or oral intercourse) was not standard 
procedure. Although sexual partners attending health 
centres with a notification card were assessed accord-
ing to their sexual orientation, sexual practice and 
symptoms, we cannot ensure that comprehensive test-
ing was done by all participating centres in all sexual 
partners, independently of the presence of symptoms. 
In Catalonia, despite current guidelines recommend-
ing partner notification, there is still no clear partner 
notification strategy, a gap which needs to be closed. 
Considering the high proportion of asymptomatic STIs, 
comprehensive screening of sexual partners, irrespec-
tive of the presence of symptoms, should be offered by 
all health professionals treating STIs, in order to opti-
mise partner notification practices and improve their 
effectiveness.
In conclusion, partner notification through the use 
of a notification card is a feasible (applicable and 
acceptable) strategy in Catalonia given its high 
acceptability among healthcare workers and index 
cases. Nevertheless, there are some variations in the 
use of the notification paper card, MSM being the 
ones with more difficulties to use it due to the highest 
number of anonymous sexual contacts. Moreover, the 
capacity of the card to bring contacts to the healthcare 
system is very sensitive to the awareness of health 
professionals and the site where they are working (STI 
unit, Care Programme for Sexual and Reproductive 
Health or primary healthcare physician), and also 
depends on whether the population knows about the 
services provided by each centre. Therefore, there is 
room for improvement in the healthcare system deriva-
tion procedures. 
In addition, further strategies should be developed 
and implemented to maximise the impact of partner 
notification strategies, such as web-based notification 
for anonymous contacts using pseudonymous name. 
Finally, there is a need for a clear partner notification 
strategy including guidelines on testing procedures 
according to sexual orientation and sexual practice, 
and independently of the presence of symptoms.
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